aqueous solution. Hydrochloric acid: 0.5 M aqueous solution. Ethylenediaminetetraacetic acid disodium salt (EDTA): 5%(w/v) aqueous solution. 3-Aminopyridine: 0.1% solution prepared in 10% hydrochloric acid. Diazotized 3-aminopyridine: 4.0 ml of 0.1% 3-aminopyridine, 1.0 ml of 0.5% sodium nitrite and 1.0 ml of 0.5 M hydrochloric acid were added with continuous shaking. The excess nitrite was removed by adding 1 ml of 3% sulfamic acid. The solution was stable for 72 h.
Apparatus
A Hitachi U-3400 spectrophotometer with 10 mm glass cells was used for all spectral measurements; pH measurements were made with an Elico pH meter Model CL-110.
Procedure
Preparation of calibration curve. An aliquot containing 0.05 -1.2 µg/ml of propoxur was taken in a 25 ml standard flask and 2.4 ml of diazotized 3-aminopyridine has been added, followed by ∼2.5 ml of 2% sodium hydroxide solution, with continuous shaking in an ice bath. A yellow dye formed. The solution was made up to the mark and kept for 15 min for full color development. The absorbance of the colored solution was measured at 463 nm against the reagent blank. Determination of propoxur in water samples. A volume of 100-ml runoff water was collected in PTFE bottles from different agricultural fields where propoxur had been sprayed. The samples were filtered and 1 ml of 5% EDTA was added to each of them to remove various metal ions. Each sample was extracted with chloroform (2 × 100 ml). The extracts were combined and washed with 20 ml of 0.1 M K2CO3 solution to break any emulsions. The chloroform extracts were dried over anhydrous sodium sulfate in a filter funnel and the filtrate was collected in a 250 ml calibrated flask. The filter funnel was washed with 20 ml of chloroform and the volume of the filtrate was made upto the mark, known aliquots of chloroform extracts were taken and evaporated on a water bath at about 50˚C. The residue was dissolved in 10 ml methanol. The solution was then transferred into a separating funnel with 25 ml of water. To this, 2.4 ml of diazotized 3-aminopyridine and 2.5 ml of 2% sodium hydroxide were added, then the yellow color developed. Determination of propoxur in food samples. Different samples of plant materials like grains, sugarcane foliage, potatoes (25 g of each) were collected from the fields where propoxur had been sprayed. The samples were weighed, macerated and blended in a mixer. Then 1 ml of 5% EDTA was added to the blended sample and it was extracted using 25 ml of chloroform. After extraction, the samples were spiked with different concentrations of propoxur in 5 ml of methanol. The spiked samples were blended for a further 2 min. The chloroform solution was then decanted into a 250 ml calibrated flask through Whatman No. 1 filter paper. Blending and decanting was repeated twice with 10 ml portions of chloroform. The extracts were combined and diluted to the mark. The chloroform extract was evaporated off, under reduced pressure, using a water bath at about 50˚C. The residue was dissolved in 10 ml of methanol and the color developed as described before. Determination of propoxur in soil. Soil samples were taken from different agricultural fields where propoxur had been used. Each sample (25 g) was weighed and ground in a mixer. To the ground sample, 1 ml of 5% EDTA was added; then this mixture was filtered by adding 150 ml of water using vacuum pump. This filtered soil sample was blended with 200 ml of chloroform. The chloroform layer was then decanted into a 250 ml calibrated flask through Whatman No. 1 filter paper. Blending and decanting were repeated twice with 10 ml portions of chloroform. The extracts were combined and diluted to the mark. The chloroform extract was evaporated under reduced pressure on a water bath at about 50˚C. The residue was dissolved in 10 ml of methanol and the color developed as described before. Determination of propoxur in insecticide formulations. A 5-g amount of each insecticide formulation was dissolved in 100 ml of methanol and centrifuged at 3500 rpm for 5 min. The supernatant liquid was decanted into a clean, dry 250 ml calibrated flask. The residue was washed with 100 ml of methanol and the extracts were combined and diluted to the mark with methanol. The color was developed by taking either 1 or 10 µl of sample as described before.
Results and Discussion

Spectral characteristics
The spectrum of propoxur derivative shows maximum absorbance at 463 nm in aqueous solution. The reagent blank has negligible absorbance at this wavelength. The absorption spectrum is shown in Fig. 2 .
Adherence to Beer's law, molar absorptivity and Sandell's sensitivity
The absorbance was linear in the concentration range 0.05 -1.2 µg ml -1 . Molar absorptivity and Sandell's sensitivity were found to be 3.10 × 10 4 l mol -1 cm -1 and 0.007 µg cm -2 , respectively.
Effect of acidity
The effect of acidity on the diazotization reaction was studied in the HCl concentration 0.1 -5.0 M. It was found that at least 0.5 M hydrochloric acid was necessary for complete diazotization and up to 5 M hydrochloric acid gives constant and maximum absorbance values.
Effect of nitrite concentration
It was found that a minimum of 1.0 ml of 0.5% sodium nitrite was needed for constant and maximum absorbance. Excess nitrite was removed by addition of sulfamic acid. 
Effect of alkalinity
It was found that a minimum of 2.5 ml of 2.0% sodium hydroxide was needed for full color development. Addition of more than 3 ml of alkali causes a decrease in absorbance.
Effect of time and temperature
Diazotization of 3-aminopyridine was completed in 2 min. After coupling with 2-isopropoxy phenol, the reaction mixture was allowed to stand for different intervals, and it was found that 5 min was required for full color development, the color was stable for several hours.
The optimum temperature of diazotization is 0 -5˚C; the coupling reaction takes place at room temperature. At higher temperatures absorbance values as well as the stability of dye decrease.
Effect of pH
It was found that maximum absorbance and stability of the dye, were obtained at pH 10 -12. At pH values lower than this, absorbance values decreased. The effect of pH on absorbance is shown in Fig. 3 .
Color stability
The color of the dye formed was found to be stable for ∼72 h.
Effect of foreign species
The validity of the method was assessed by investigating the effect of foreign species and other common ions in the analysis of propoxur. The tolerance limits for various metal ions were increased by masking them with EDTA and sodium potassium tartrate solution. It was found that the method is free of interference from most of the organic compounds and from several inorganic ions.
Application
The proposed method has been satisfactorily applied to the determination of propoxur in various environmental samples (Table 1 ) and insecticidal formulations ( Table 2 ). The results in (Table 2 ) are found to be in good agreement with those obtained by the reference method. 24 The proposed method for propoxur determination was compared with other spectrophotometric methods (Table 3 ) and found to be more sensitive and free of most of the common interferences. 
